REMARKS 

Applicants have studied the Office Communication dated December 3 1, 2003, and have 
made amendments to the claims. Claims 1-6, 1 1 and 17 have been canceled without prejudice; 
claims 7 and 13 have been amended. Claims 7-10, 12-16, and 18-20 are now pending in the 
application by the virtue of the currently introduced amendments. It is submitted that the 
application, as amended, is in condition for allowance. Reconsideration and reexamination are 
respectfully requested. 

Amendment to Specification 

A substitute specification is enclosed herein to replace the original specification filed 
with the application. A marked up copy, which shows the changes made to the original 
specification, is also enclosed for the Examiner's convenience. It is believed that this 
amendment does not introduce new matter in the application. The substitute specification 
includes the same changes as are indicated in the marked-up copy of the original specification 
showing additions and deletions. 

Amendment to Drawings 

The Examiner objected to Figures 5 A and 5B requesting the change of "22" pointing 
toward the unshaded region to 2. Figs. 5A and 5B are amended to comply with Examiner's 
suggestion. It is believed that this amendment does not introduce new matter in the application. 
Accordingly, it is respectfully submitted that the objection to the drawings should be withdrawn. 
It is requested that the submission of formal drawings be held in abeyance until receipt of a 
Notice of Allowance. 

Rejection under 35 U.S.C. $ 102 

Claims 1, 5, 6, 1 1 & 17 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Knight (US 5,881,042). The Examiner contends that Figure 6, items 138, 154 and the diagonal 
element of Knight disclose the "micro mirror", "focusing lens" and "Solid Immersion Lens" of 
claim 1 and that the three items are shown to be parallel with each other. 
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With regard to claims 5, 1 1 & 17, the examiner contends that the 45° mirror surface of 
the micro-mirror is formed by an isotropic etching by using one etchant selected from KOH, 
EDP & TMAH, it is noted that a "product by process" claim is directed to the product per se, no 
matter how actually made; see In re Hirao, 190 USPQ 15 at 17 (footnote 3, CCPA 1976); In re 
Brown, 173 USPQ 685 (CCPA 1972); In re Luck, 177 USPQ 523 (CCPA 1973); In re Fessmann, 
180 USPQ 324 (CCPA 1974); In re Thorpe, 227 USPQ 964 (CAFC 1985). 

The applicant has cancelled claims 1-6,11 and 17. As such, the above grounds of 
rejection with respect to claims 1, 5, 6, 1 1 & 17 are now moot. 

Rejection under 35 U.S.C. § 103 

Claims 7, 12, 13,18 and 20 are rejected under 35 U.S.C. 103(a) as being obvious over 
Knight in view of Kasono (US 6,226,238). 

The Examiner contends that Knight discloses the "micro mirror", "focusing lens" and 
"Solid Immersion Lens" of claims 7 and 13 in figure 6, items 138, 154. The Examiner, however, 
concedes that Knight fails to disclose (a) first supporting frame and (b) second supporting frame 
of claims 7 and 13, (c) air-bearing surface of claim 13, and (d) "the SSIL is fitted in the opening 
of the second supporting frame" as claimed in claim 20. But, the Examiner contends that 
Kasono in figure 2, items 9, 10, 11 and 14, column 3, lines 47-52 and lines 57-58 discloses the 
"first supporting frame", "second supporting frame", and "SIL is fitted in the opening of the 
second supporting frame" in order to provide a holder for the objective lens and solid immersion 
lens. 

The Examiner further has rejected claims 2, 3, 8, 9, 14 and 15 under 35 U.S.C. 103(a) as 
being obvious over Knight and Kasono in further view of Jerman et al. (US 6,061,323). The 
Examiner contends that it would have been obvious to one of ordinary skill in the art at the time 
of invention by applicant to have provided the "highly reflective metal coating" and the "silicon 
substrate" of Jerman et al. to Knight and Kasono in order to provide a mirror surface with high 
reflectivity and a suitable material for the micro mirror, because Jerman et al. in the data storage 
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art discloses using pure metals such as silver for the mirror layer in column 12, lines 13-28, in 
order to provide a mirror surface with high reflectivity. 

The Examiner has further rejected claims 4, 10 and 16 under 35 U.S.C. 103(a) as being 
obvious over Knight, Kasono and Jerman et al. in further view of Ohashi et al. (US 6,487,224). 

The Examiner admits that the references fail to disclose "substrate is a 9.74° off axis (100) 
silicon wafer" as claimed in claims 4, 10 and 16. The Examiner contends, however, that Ohashi 
et al. in the laser diode assembly art discloses "9.74-degree-off-angled silicon substrate" in order 
to manufacture a mirror having 45 degrees with respect to the surface of the substrate in column 
1 , lines 42-56 and figure 4A. 

Finally, the Examiner has rejected claim 19 under 35 U.S.C. 103(a) as being obvious over 
Knight and Kasono and in further view of Knight et al. (US 6,243,350). The Examiner concedes 
that Knight and Kasono do not disclose "the opening has a side surface sloped at a fixed angle 
such that an upper width thereof is greater than a lower width thereof as recited in claim 19. 
The Examiner, however, contends that Knight et al. in figures 5, 6 and 7 discloses "the opening 
has a side surface sloped at a fixed angle" to provide alternative molding methods for an SIL. 

— ^> 

The above basis of rejection is hereby traversed with respect to pending claims in light of 
the newly amended claims. Independent claims 7 and 13 as amended recite an optical pickup 
head comprising a micro mirror, a focusing lens, an SIL, a supporting frame, and an air-bearing 
surface. The supporting frame as claimed provides for integrating the micro mirror, the focusing 
lens and the SIL. Items disclosed in Knight '042 by reference numerals 138 and 154 are not 
integrated with one another. That is, the collimating optics of Knight only include separated 
elements, namely laser collimator pen, collimating/correction lens, imaging lens, and the SIL 
lens. 

Despite the motivations alleged in the Office Action, Kasono and the other cited 
references fail to provide any motivation for combining or modifying Knight '042 in the 
direction suggested. It is well-settled that a reference must provide some motivation or reason 
for one skilled in the art (working without the benefit of the applicants' specification) to make 
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the necessary changes in the disclosed device. The mere fact that a reference may be modified in 
the direction of the claimed invention does not make the modification obvious unless the 
reference expressly or impliedly teaches or suggests the desirability of the modification. In re 
Gordon, 221 USPQ 1 125, 1 127 (Fed. Cir. 1984); Ex parte Clapp, 227 USPQ 972, 973 (Bd. App. 
1985); Ex parte Chicago Rawhide Mfg. Co. , 223 USPQ 351, 353 (Bd. App. 1984). 

The cited references fail to meet the basic requirement for a finding of obviousness 
established by the courts in Gordon , Clapp , and Chicago Rawhide . There is no suggestion in the 
cited references of modifying the devices disclosed therein in the direction of the present 
invention, nor is there any suggestion whatsoever of the desirability of such modification. 
Particularly, Kasono fails to disclose a micro mirror having at least a 45 degree mirror surface 
integrated with the supporting frame of the claimed invention. 

Furthermore, Ohashi is an improperly cited reference, because Ohashi teaches away from 
constructing the silicon substrate such that it has a 9.74° off-axis silicon wafer. Particularly, 
Ohashi in column 1, lines 62-65 discusses that a mirror with a 9.74 degree off angle cannot be 
used as a surface emitting laser diode for the purposes of the laser diode assembly of Ohashi. 
Also referring to column 2 lines 25-31, Ohashi teaches a mirror surface which has an "arbitrary" 
angle with respect to the sub-mount. This teaching is contrary to the claims recitation which 
require a particular 9.74 degree angle, over an arbitrary angle. Since Ohashi's teachings are 
opposite to the claim recitations, it is respectfully submitted that the ordinarily skilled artisan 
would have had no motivation to modify Knight in the direction suggested by Ohashi. 

The Federal Circuit has provided that an Examiner must establish a case of prima facie 
obviousness; otherwise the rejection is incorrect and must be overturned. As the court recently 
stated in In re Riikaeit 28 USPQ2d 1955, 1956 (Fed. Cir. 1993): "In rejecting claims under 35 
U.S.C. § 103, the examiner bears the initial burden of presenting a prima facie case of 
obviousness. Only if that burden is met, does the burden of coming forward with evidence or 
argument shift to the applicant. 4 A prima facie case of obviousness is established when the 
teachings from the prior art itself would appear to have suggested the claimed subject matter to a 
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person of ordinary skill in the art.' If the examiner fails to establish a prima facie case, the 
rejection is improper and will be overturned." (citations omitted.) 

For the above reasons a prima facie case of obviousness has not been established. It is 
therefore respectfully requested that the pending rejections to be withdrawn and the claims as 
amended to be allowed. 



No amendment made was related to the statutory requirements of patentability unless 
expressly stated herein; and no amendment made was for the purpose of narrowing the scope of 
any claim, unless Applicant has argued herein that such amendment was made to distinguish 
over a particular reference or combination of references. 

If for any reason the Examiner finds the application other than in condition for allowance, 
the Examiner is requested to call the undersigned attorney at the Los Angeles, California, 
telephone number (213) 623-2221 to discuss the steps necessary for placing the application in 
condition for allowance. 



Lee, Hong, Degerman, Kang & Schmadeka 
801 S. Figueroa Street, 14 th Floor 
Los Angeles, California 90017 
Telephone: 213-623-2221 
Facsimile: 213-623-2211 



Conclusion 



Respectfully submitted, 
Lee, Hpfig^Degerman, Kang & Schmadeka 




Date: April 30, 2004 



Customer No. 035884 



Richard C. Salfelder 
Registration No. 51,127 
Attorney(s) for Applicant(s) 
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Substituted Specification - Red Line Version 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[01] The present invention relates to optical information devices, and more 

particularly, to an optical pickup head with a micro mirror micro mirror for changing an 

optical path of a light. 

Background of the Related Art 

[02] Since the optical information storage device can implement a high density 

information capacity, it is a recent trend that the optical information storage device is 

under active research and rapidly is put into commercial use. The optical information 

storage device has advantages of a fast response, a non-contact pickup, and handy to 

carry, and most of all, the optical information storage device can compact data to a high 

density into a range of a wavelength of a laser beam for recording and reproduction. In 

order to reduce a data bit size for recording and reproduction of optical information, 

either a beam of short wave length is used, or aberration of an optical system is made 

great. Particularly, as a technology for overcoming a diffraction limit of a beam by 

making an aberration greater, a method of using SIL (Solid. Immersion Lens) is 

suggested. 

[03] A related art optical information storage device employs a method, in 
which an optical system having a laser diode, collimator lenses, an optical splitter, and 
the like, and an optical pickup head having an objective lens, are assembled, and are 
moved together for recording and reproducing optical information. 

[04] However, since a size of data bit, and a pitch between data tracks are 
reduced as the information density increases, the related art optical pickup head becomes 
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to have a poor tracking accuracy as well as a significant drop of a tracking speed due to 
an excessive weight of the optical pickup head. 

SUMMARY OF THE INVENTION 

[05] Accordingly, the present invention is directed to an optical pickup head 
that substantially obviates one or more of the problems due to limitations and 
disadvantages of the related art. 

[06] An object of the present invention is to provide an optical pickup head, of 
which weight is minimized for enhancing tracking accuracy and speed. 

[07] Another object of the present invention is to provide an optical pickup 
head, which can change an optical path, precisely. 

[08] Further object of the present invention is to provide an optical pickup 
head, which can reduce an alignment error of a mirror angle. 

[09] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent from the description, or may be 
learned by practice of the invention. The objectives and other advantages of the 
invention will be realized and attained by the structure particularly pointed out in the 
written description and claims hereof as well as the appended drawings. 

[10] To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described, the optical pickup 
head which makes a fine movement by a driver, and focuses an incident laser beam to a 
recording medium for recording/reproducing a data, includes a micro mirror having at 
least one 45° mirror surface for reflecting the incident laser beam perpendicular to an 
incident direction, a focusing lens under the micro mirror for primary focusing of the 



laser beam reflected at the micro mirror, and an SIL (Solid Immersion Lens) under the 
focusing lens for secondary focusing of the laser beam focused primarily. 

[1 1 ] The 45° mirror surface of the micro mirror has a highly reflective metal 
coating applied thereto, and the micro mirror is formed of a silicon substrate. 

[12] The silicon substrate is a 9.74° off-axis (100) silicon wafer. 

[13] The 45° mirror surface of the micro-mirror is formed by anisotropic 
etching by using one etchant selected from KOH, EDP, TMAH, and the 45° mirror 
surface of the micro-mirror, a focus plane of the focusing lens, and a focus plane of the 
SIL are aligned in parallel. 

[14] In another aspect of the present invention, there is provided an optical 
pickup head which makes a fine movement by a driver, and focuses an incident laser 
beam to a recording medium for recording/reproducing a data, including a micro mirror 
having at least one 45° mirror surface for reflecting the incident laser beam perpendicular 
to an incident direction, a focusing lens under the micro mirror for primary focusing of 
the laser beam reflected at the micro mirror, a first supporting frame fitted under the 
micro-mirror for supporting the focusing lens, an SIL (Solid Immersion Lens) under the 
focusing lens for secondary focusing of the laser beam focused primarily, and a second 
supporting frame fitted under the first supporting frame for supporting the SIL. 

[15] In further aspect of the present invention, there is provided 13. An optical 
pickup head which makes a fine movement by a driver, and focuses an incident laser 
beam to a recording medium for recording/reproducing a data, including a micro mirror 
having at least one 45° mirror surface for reflecting the incident laser beam perpendicular 
to an incident direction, a focusing lens under the micro mirror for primary focusing of 
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the laser beam reflected at the micro mirror, a first supporting frame fitted under the 
micro mirror micro mirror having an opening in a region for supporting the focusing lens, 
an SIL (Solid Immersion Lens) under the focusing lens for secondary focusing of the 
laser beam focused primarily, a second supporting frame fitted under the first supporting 
frame having an opening in a region for supporting the SIL, and an air-bearing surface 
formed under the second supporting frame for making the second supporting frame 
buoyant. 

[16] The opening has a side surface sloped at a fixed angle such that an upper 
width thereof is greater than a lower width thereof. 

[17] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[18] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the description 
serve to explain the principles of the invention: 
In the drawings: 

[19] FIG. 1 illustrates a perspective view of an optical pickup head in 
accordance with a preferred embodiment of the present invention; 

[20] FIG. 2 illustrates a perspective view of a micro mirror micro mirror 
integrated with an optical pickup of the present invention; 



[21] FIG. 3 illustrates a perspective view of a silicon wafer for fabricating the 
micro-mirror in FIG. 2; 

[22] FIG. 4 illustrates a section of a micro mirror micro mirror with a 45° 
mirror surface obtained by etching a 9.74° off-axis (100) silicon wafer in FIG. 3; 

[23] FIGS. 5A ~ 5F illustrate sections showing the steps of a method for 
fabricating a micro mirror micro mirror with a 45° mirror surface; and, 

[24] FIG. 6 illustrates an optical system of an optical information storage 
device of the optical pickup head of the present invention, schematically. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[25] Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 

[26] The present invention suggests reducing a size of a 45° mirror which 
deflects a laser beam to a near field optical pickup head, and integrating the reduced size 
micro mirror micro mirror with te the near field optical pickup head, for reducing weight 
of the movable optical pickup head, thereby enhancing tracking speed and accuracy. 

[27] FIG. 1 illustrates a perspective view of an optical pickup head in 
accordance with a preferred embodiment of the present invention. 

[28] Referring to FIG. 1, the optical pickup head in accordance with a 
preferred embodiment of the present invention includes a micro mirror micro mirror 10 
with a 45° mirror surface 1 1 for reflecting a laser beam by 90° with respect to an incident 
direction, a focusing lens 3 1 under the micro mirror micro mirror for a primary focusing 
of the laser beam reflected at the micro mirror micro mirror 10, and an SIL (Solid 




Immersion Lens) 32 under the focusing lens 31 for focusing the laser beam focused T 
primarily. 

[29] As shown in FIG. 2, though the micro mirror micro mirror 10 only has 
the 45° mirror surface 1 1 , the micro mirror micro mirror may have a plurality of mirror 
surfaces. Though not shown, the 45° mirror surface 1 1 of the micro mirror micro mirror 
may have a coat of a highly reflective metal applied thereto for enhancing a reflective 
efficiency of the laser beam. 

[30] As shown in FIG. 1, the 45° mirror surface 1 1 of the micro mirror , micro 
mirror a focus plane of the focusing lens, and a focus plane of the SIL are aligned in 
parallel, for providing an optical axis in a direction perpendicular to a surface of an 
optical disk to/from which a data is recorded/reproduced. In FIG. 1, there is a first 
supporting frame 34 under the micro mirror micro mirror 10 having an opening for 
supporting the focusing lens 31, and a second supporting frame 33 under the first 
supporting frame 34 having an opening for supporting the SIL 32. Each of the openings 
of the first and second supporting frames 34 and 33 has a sloped side at a fixed angle 
such that an upper width is larger than a lower width. The SIL 32 is fitted in the opening 
of the second supporting frame 33. 

[31] There is an air-bearing surface (not shown) for floating the second 
supporting frame 33 under a bottom surface of the second supporting frame 33. The air- 
bearing surface keeps the optical pickup head floated by a fluid dynamic air buoyancy for 
maintaining a near field gap from a surface of the optical disk, when minimizing weight 
of the optical head floated by the air-bearing surface is an important parameter in 




adjustment of the near field gap. Therefore, in the present invention, it is very important 
to minimize a size of the micro mirror micro mirror integrated to the optical pickup. 

[32] The present invention suggests using a 9.74° off-axis (100) silicon wafer 
for fabricating the micro mirror micro mirror smaller. FIG. 3 illustrates a perspective 
view of a silicon wafer for fabricating the micro mirror micro mirror in FIG. 2, and FIG. 
4 illustrates a section of a micro mirror micro mirror with a 45° mirror surface obtained 
by etching the 9.74° off-axis (100) silicon wafer in FIG. 3. 

[33] Referring to FIGS. 3 and 4, the micro-mirror 10 of the present invention 
is formed of a silicon wafer at 9.7 4 ° off axis with r e sp e ct to (100) crystal 9.74° off-axis 
(100) with respect to crystal orientation. In general, the 9.74° off-axis (100) silicon wafer 
is provided by slicing a single crystal silicon ingot 1, prepared by the CZ (Czchralski) 
method, or FZ (Floating Zone) method, at a fixed angle of 9.74° with respect to a plane 
perpendicular to an axis of the silicon ingot 1 that is a direction of a silicon growth, and 
mirror polishing the sliced surface. 

[34] As shown in FIG. 4, upon subjecting the 9.74° off-axis (100) silicon 
wafer 2 provided thus to wet etching by using KOH, EDP (Ethylene diamine 
pyrocatechol), TMAH (Tetramethyle Ammonium Hydroxide), and the like, which are 
anisotropic etching solutions, opposite surfaces at 45° and at 64.48° to an {111} silicon 
crystal plane of the off-axis silicon wafer respectively are appeared. In general, since a 
silicon anisotropic etching solution has an etching rate on the {111} silicon crystal plane 
significantly lower than other silicon crystal planes, an etch stop is occurred at the {1 1 1 } 
silicon crystal plane. If a (100) silicon wafer is used, the angle of the {111} silicon 
crystal plane formed by the etch stop is 54.74° with respect to the (100) silicon wafer 



surface. Therefore, by subjecting an off-axis silicon wafer 2 sliced with the axis tilted by 
9.74° to anisotropic etching, a {1 1 1 } crystal surface at 45° to a surface of the off-axis 
silicon wafer 2 can be obtained. Since a surface roughness of the {111} silicon crystal 
surface obtained thus is smooth enough to use as a mirror surface, the surface is used as a 
mirror surface. If it is desired to enhance a reflective efficiency, a coat of a highly 
reflective metal may be applied to a finished 45° surface. 

[35] As shown in FIG. 4, formation of the 45° mirror surface is achieved by an 
automatic etch stop, and a size of the micro mirror micro mirror itself is fixed by a 
pattern size of a front etch mask thin film 21 and a thickness of the off-axis silicon wafer 
2. Therefore, the size and form of the micro mirror micro mirror can be controlled 
precisely by a photolithography in a semiconductor fabrication process. 

[36] FIGS. 5A ~ 5F illustrate sections showing the steps of a method for 
fabricating a micro mirror with a 45° mirror surface. 

[37] Referring to FIG. 5 A, an etch mask 21 or 22 is formed on each of a front 
and a rear surfaces of a 9.74° off-axis silicon wafer 2 by deposition, oxidation, or plating. 
The etch masks 21 and 22 may be formed of a silicon nitride, a silicon oxide, or a metal 
thin film, selectively. 

[38] Then, referring to FIG. 5B, an etch window 23 is formed in the etch mask 
21 to expose the silicon wafer 2 by photolithography, to expose the silicon wafer 2. 

[39] Referring to FIG. 5C, the exposed silicon wafer 2 is dipped in a silicon 
anisotropic etching solution, such as KOH, EDP, TMAH, and the like, and heated to an 
appropriate temperature, for wet etching of the silicon wafer 2. In this instance, the 



etching is stopped at an { 1 1 1 } crystal plane of a single crystal silicon to form a wall 
surface of a sloped silicon wafer 2. 

[40] Thus, after the anisotropic etching is carried out to a depth as much as 
required until the 45° mirror surface is formed, as shown in FIG. 5D, a remained etch 
masks 21 and 22 are removed. In this instance, one out of four crystal surface formed on 
the silicon wafer has the 45° slope to the silicon wafer surface, which is used as the 
mirror surface 1 1 . 

[41] Then, as shown in FIG. 5E, the silicon wafer 2 is cut to include the 45° 
mirror surface 1 1, to complete formation of a micro mirror micro mirror . 

[42] FIG. 5F illustrates plan, side, and front views of the micro mirror micro 
mirror cut in a chip form. 

[43] Referring to FIGS. 5F and 2, the sloped wall surface 12 of the fabricated 
micro mirror micro mirror can be removed as necessary, and dimensions of parts except 
the 45° mirror surface 1 1 can also be adjusted as required by an optical system to which 
this micro mirror is to be applied. 

[44] In order to enhance a reflectivity of the micro mirror micro mirror , a coat 
of highly reflective metal, or the like, may be deposited on the 45° mirror surface 11. 

[45] Upon application of the micro mirror micro mirror fabricated in a micro- 
size and -weight to the optical pickup head, the optical pickup head can track a data 
accurately at a high speed. 

[46] FIG. 6 illustrates an optical system of an optical information storage 
device of the optical pickup head of the present invention, schematically. 



[47] Referring to FIG. 6, a laser beam emitted from a laser source 41 , such as a 
laser diode, is collimated by a collimator 42, and passes through a beam splitter 43. 
Then, the laser beam is reflected at a 45° mirror surface of the micro mirror micro mirror 
10 integrated to a near field optical pickup head, to have its path deflected toward a 
focusing lens 3 1 . The laser beam is focused onto an SIL 32 by the focusing lens 3 1 
primarily, and is focused by the SIL 32 secondarily to form a near field beam. The near 
field beam is directed to a recording layer of the optical disk 50 through a near field gap, 
to record or reproduce a data. 

[48] In a case a data recorded on a recording layer of the optical disk 50 is 
reproduced, a portion of incident beam reflected at the recording layer of the optical disk 
50 reverses an optical path to be reflected at the micro mirror micro mirror after the 
incident beam passes through the SIL 32, and the focusing lens 31, to return to a fixed 
optical system 40, wherein the beam is incident to an analyzer 44, and reaches to a beam 
detector through a focusing lens 45, where an optical signal is detected, thereby making 
an optical information signal distinctive. 

[49] Thus, the present invention can provide a pickup head for an extra high 
density optical information storage device, which can record or reproduce a data to/from 
the optical disk at a recording density higher than several ten giga bytes per a square inch. 

[50] The reduction of a total weight of an optical pickup head by fabrication of 
micro mirror micro mirror and integration of the micro mirror micro mirror to an optical 
pickup head facilitates a fast data search and a high precision tracking because the weight 
reduction enhances a tracking preciseness and speed of the optical pickup head, permits a 
precise change of an optical path, and reduces an alignment error of a mirror angle. 



